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in this paper, the thermal area of double wire welding is simulated by the use of ANSYS 
software program. Simulation consequences were proven that the total warmness input (E) is 
the maximum huge parameters to trade the price of t8/5; by means of the imply of rationally 
controlling the percentage of the front arc warmness enter (E1) within the overall warmness 
enter (E) and as it should be deciding on double wire spacing (L), it's miles powerful way to 
get the double wire welding thermal cycle. by using the manner of simulation, it's miles 
viable to control the thermal input in the double welding wires and to manipulate the 
temperature subject and cooling fee that are fundamental for the final joint satisfactory, it is 
excellent significance guidance to optimize the double wire welding process parameters. 
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INTRODUCTION 
Welding thermal cycle is a dynamic 
thermal process, which entails arc 
physical, fabric, metallurgy and chemical 
change, heat transfer, mass transfer and 
the mechanical assets variation. in the 
course of the welding procedure and after 
welding, because of the welding residual 
pressure and distortion, welding thermal 
influences the manufacturing precision of 
welding structure, energy, toughness and 
operational overall performance. The 
practical importance of welding the 3 
dimensional numerical simulation lies in 
the reality that complete prediction weld 
defects, evaluation of laws of welding 
residual strain and deformation, to 
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technique, control of welding pressure and 
deformation [1] [2] [3] [4]. Welding 
numerical simulation era has emerge as 
an essential development direction and 
technical way at home and abroad. 
 
Welding thermal system directly decide the 
microstructure and mechanical homes of 
welded joint. There are four principal 
parameters in welding thermal cycle as 
following: The welding speed (ν) which 
affect the austenitic homogenization and 
microstructure; the heating the best 
temperature (Tp) which determine metallic 
segment trade and austenitized after 
welding; the cooling welding charge 
(t8/five, t8/3) have an effect on the joint 
procedure of phase transformation; And 
cooling time of temperature from 400˚C to 
one hundred fifty˚C is for the unfold of the 
hydrogen bloodless cracks. So it's far very 
vital to optimize parameters of the welding 
thermal cycle to study the impact of 
welding thermal process on the 
microstructure and mechanical properties, 
to govern phase transformation of HAZ 
(warmth affected sector), stress, and stress 
of welded joint [5] [6] [7]. through the 
manner of numerical simulation of 
transient temperature discipline and 
welding pressure area, itcan offer a 
connection with get rid of the welding 
strain and defects for practical welding. 
 
EXPERIMENTAL INSTALLATION 
Fabric Of Test Metal 
 
Table 1.The checks welding plate substances is 10Ni3CrMoV metallic, Its chemical 




in venture with symmetry of the 
reproduction computation of geometric 
things and the did stack, the re-enactment 
figuring of geometric model and limited 
component model are half, and the model 
is part into three zones: far from the weld 
division (base quarter), move quarter 
(combination locale) and weld quarter, for 
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contraptions in the limited component 
estimation technique. in this paper, the 
span of improved half geometric model is 
500 mm × seventy five mm × sixteen mm, 
as demonstrated in perceive 1. In warm 
reproduction, three-dimensional warm 
element unit SOLID70 and units SOLID90 
in ANSYS programming program have 
been chosen, in weld region , keeping in 
mind the end goal to helpful unit decision 
and warmth stack did ensuing, the unit 
work network hexahedron was settled on. 
The coincided limited detail form is 
appeared in decide 2. In numerically 
recreate, the estimations of warm physical 
parameters interchange with temperature, 
The addition system got to be distinctly 
used to choose the estimations of warm 
physical property parameters at high 
temperature, the part of the bends in warm 
and substantial homes are demonstrated in 
observe three and decide 4. The limit 
circumstances are snared as taking after: 
the room temperature is 30˚C, with the 
aim to spare you the unbending removal, 
the comparing relocation requirements of 
the metallic plate transformed into forced 
close by the weld line, the rendition of 
separately did convective warmth switch 
boundaryand dislodging imperatives on 
limited component adaptation are 
demonstrated in Figure 5 and figure6. 
 
1. Geometric version. 
 
 
2. Finite element mesh version. 
 
 







48 Page 45-52 © MAT Journals 2016. All Rights Reserved 
 
Journal of Industrial Mechanics 
Volume 1 Issue 3  
 
4. heat conduction coefficient curve with 
temperature. 
 
The Heat Source Version 
Double ellipsoid warmth source model is 
more suitable for the simulation of fusion 
welding technique with the characteristic 
of width and deep welding pool [3] [8]. So 
in this text, the penetration type double 
ellipsoid heat supply model changed into 
chosen to numerical calculation 
temperature subject of double twine 
welding. The mathematic model of inner 
warmness source is shown in parent 7, the 
power distribution coefficient of the earlier 
than and after half of of ellipsoid set are ff 
and fr respectively, and the ff + fr = 2. 
warmth flux distribution feature is 
following formulation (1) and (2). 
 
 
5. floor convection boundary model. 
 
6. Displacement constraints version. 
 
 
7. Double ellipsoid warmth supply model. 
 
Four. Numerical Simulation 
Specification Of Double Wire Welding 
because of the effect of shifting welding 
warmth supply, the temperature of spot 
within the workpiece changing with time, 
referred to as the factor of welding 
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thermal cycle curve parameters specially 
consists of electric powered arc voltage 
(U), as properly as double twine welding 
current(I), welding pace (ν), distance (L) 
between the 2 wires. and warmth go with 
the flow calculation and cargo the 
program had been designed and published 
in my literatures [1] and [2]. 
the overall warmness enter E(KJ/cm) of 
double twine submerged arc welding 
calculation expressionis: E = η(U1I1 + 
U2I2)/ν, to the double cord submerged arc 
welding (η ), it is taken above 
zero.eight[3] [8]. The fluctuations of 
voltage U is from bad 5V to fantastic 5V, 
current amplitude is from plus to minus 
10A, the welding velocity turned into taken 
60, eighty and 100 cm/min. in step with the 
exceptional combos of U1, I1, and U2, I2 
and ν, the E1, E2 and E can be taken 
different values, as shown in figure 8. 
From the diagram, unique welding 
parameters can get 21 sets of E values, the 




8. Welding warmth input and welding parameters. 
 
the smallest E value of 20.03 KJ/cm; And, 
the heat enter fee of frontal arc (E1) 
andagain arc (E2) are extraordinary, The 
period of pink, green histogram are 
respectively proven the price of the 
warmth enter of before and after the arc. 
the placement of blue plus sign is proven 
the common value of E, while it landed 
inside the pink regions indicating E1 > E2, 
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the E1 < E2. therefore, based totally at the 
21 sets of different welding parameters 
and double wire spacing, the welding 
temperature discipline is simulated, and 
the connection of the heat enter E and 
double twine spacing L with the thermal 
cycle function parameters were analyzed. 
additionally, the double twine distance L 
influences the overall welding electricity 
distribution. 
 
Numerical Simulation results 
The test results as compared with the 
Simulation consequences 
In simulation and check, the version size is 
the equal of 500 × 75 × sixteen (mm), the 
welding parameters (L is consistent 60 cm) 
is been selected as proven in determine 8, 
the simulation is demonstrated by way of 
experimentation and the direct size of the 
temperature area with thermocouples，the 
format of thermocouples in check is 
proven in parent 9. As a end result, the 
take a look at end result is shown in 
discern 10(a), the molten pool is fashioned 
as shown in parent eleven (take higher 
than 1500˚C place as molten pool 
segment) within the simulation, both of 
them are unbiased molten pool inside the 
simulation and take a look at, and the 
scale mistakes isinside 5%. 
 
Location Selection In End Result 
Analysis  
In keeping with the real welding seam size 
and the finite element model, so one can 
convenient analyses, the taken points in 
finite element nodes are shown in figure 
11. As shown in discern 12, the points O is 
placed weld center line, the x axis is 
proven alongside the width of the weld, the 
y axis is proven along symmetry plane 
inside the penetration weld seam. by 
means of the evaluation of the 
representative factors of the thermal cycle, 
it is able to get the laws of the double 
twine welding thermal cycle. 
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10. The measured molten pool and the thermal cycle. (a) Molten pool; (b) The welded joint 
and the thermal cycle. 
 
CONCLUSIONS 
(1) alongside the points of further from the 
middle of the heat source, the peak 
temperature (Tp) is decrease, the t8/5 
continuously is growing. at the same time 
as the double twine spacing L most 
effective have affect on the height 
temperature (Tp), nearly less affect t8/five. 
therefore, it's miles powerful method with 
the aid of the imply of increasing the 
double twine spacing (L) to reduce the 
height temperature (Tp) with out 
converting the t8/5. On the one hand, we 
are able to save you microstructure of 
HAZ from burnt, then again, we can 
assure the microstructure transformation 
of weld fusion line with the aid of 
manipulate cooling method. (2) by using 
the secondary improvement of ANSYS, the 
thermal field of double cord welding 
become simulated, the part laws of thermal 
cycle of double cord welding turned into 
observed. We can improve the 
microstructure and mechanical homes by 
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